Objectives: Pediatricians routinely advise parents to seek immediate medical attention if their young infant develops a fever. Many parents rely on palpation to assess their child's temperature. Our objective was to determine the prevalence and accuracy of parental palpation for fever in young infants.
I
t is widely accepted that fever may be the only sign of a serious bacterial infection in a young infant. As a result, pediatricians routinely advise parents to bring infants up to 3 months of age to medical attention at the first sign of fever. However, many parents rely on palpation, rather than a thermometer, to determine fever in their children. 1Y8 Along these lines, physicians may be asked to evaluate an infant younger than 3 months who is currently afebrile and wellappearing on examination, but whose parents were concerned about a tactile fever at home. Because there are few data addressing the accuracy of parental palpation for fever in this age group, 1 and the decision to perform a sepsis evaluation is not inconsequential, 9 our objective was to determine the prevalence and accuracy of parental palpation for fever in infants younger than 3 months.
METHODS
The level 1 pediatric emergency department (ED) at our urban public hospital serves a culturally diverse patient population, including many low-income and immigrant families. After piloting a survey in this setting for ease of use, comprehension, and accuracy, we enrolled a convenience sample of infants up to 3 months of age presenting to the ED for any complaint from September 2004 to October 2005. At triage, nurses who had received training in administering the questionnaire, or 1 of the authors (J.P.R.), described the project and obtained oral consent from the parents. Infants who were assessed by the triage nurses to be medically unstable were excluded from the study. The study was approved by the Institutional Review Board of the Albert Einstein College of Medicine and Jacobi Medical Center.
After agreeing to participate, parents were presented with a brief series of scripted questions regarding their usual methods of fever determination and were then asked BDo you think that the baby has a fever right now?[ If the parent spontaneously palpated the infant to answer the question, the site(s) of palpation were documented. However, if the parents responded to the question without palpating the infant, they were requested to palpate the baby and reanswer the question. In this way, all parents palpated their infants in order to assess for fever, defined in this study as a rectal temperature of 38-C or higher. Body sites chosen by parents for palpation were documented. Parents were also asked if they owned a thermometer, whether they had used one before coming to the emergency department, and whether antipyretics had been given within the previous 8 hours. After parents completed the survey, ED nurses obtained the infant's vital signs, including a routine rectal temperature using either a Dinamap Pro 400 V2 (General Electric, Fairfield, CT) or an IVAC Turbo Temp (ALARIS Medical Systems, San Diego, CA) thermometer.
Parental predictions regarding fever were compared with the rectal temperature obtained at triage, and test performance characteristics were determined. To decrease potential expectation bias, the data was reanalyzed after excluding those infants whose parents had used a thermometer before coming to the ED. Microsoft Excel software (Redmond, WA) was used to compile and analyze the data.
RESULTS
A total of 96 infants were enrolled, with ages ranging from 6 to 88 days. Most infants (70%) were brought to the ED by their mothers only, 23% were brought by both parents, 3% by the father only, and 1% by the grandmother. In 3% of cases, the caregiver was not documented. Parents who had taken their infant's temperature before arrival in the ED used a variety of home thermometers, including rectal (53%), axillary (37%), and tympanic (3%) instruments; in 7% of cases, the specific thermometer type was not documented. Nine of 96 infants were given an antipyretic in the previous 8 hours, and 6 of those 9 infants had a temperature documented at home with a thermometer.
Most of parents in our study palpated the forehead to determine the presence of fever (Table 1 ). In addition, 30% of parents were observed palpating more than 1 body site.
More than half of parents (57%) listed palpation as a usual method of fever determination, with 87% of all parents responding that they use palpation for this purpose at least occasionally. Seventy-eight percent of parents reported owning a thermometer; nevertheless, 48% of thermometer owners still listed palpation as a usual method of fever determination.
Complete data for both parental prediction of fever and rectal temperature recorded at triage was available for 88 of 96 enrolled infants. Overall, 24% (21/88) had a temperature of 38-C or higher when measured in the ED. Table 2 displays the test performance characteristics for parental palpation in this group of 88 patients, as well as for the subgroup of infants whose parents had not used a thermometer before coming to the ED.
DISCUSSION
Although the thermometer was invented by Galileo in 1606, it was not put into regular clinical use until the nineteenth century. Before that time, the presence of fever was determined primarily by palpation for warmth and pulse rate. 10, 11 We found that many parents, including nearly half of those who own a thermometer, still rely on palpation as a usual method of fever determination in their infants younger than 3 months. Because of the significance of the finding of fever in this population, it is important to know how well tactile fever correlates with documented temperatures in young infants.
There are few data to guide the ED management of the afebrile, well-appearing infant younger than 3 months who Bfelt warm at home.[ According to 1 institution's practice guideline for fever of uncertain source in infants 0 to 60 days, Ba parental report of fever detected only by touch is likely to be accurate.[ 12 Nevertheless, to our knowledge, only 1 previously published study has evaluated parental palpation for fever specifically in infants younger than 3 months 1 ; most investigators have assessed this practice among parents of a wide age range of children.
2Y6
In a 2003 study of infants younger than 3 months, Callanan 1 found that parentally determined Bperceived fever[ had a sensitivity of 91%, a specificity of 79%, a positive predictive value of 39%, and a negative predictive value of 98%. Citing supportive evidence that well-appearing, presently afebrile infants with a history of tactile fever are at low risk for serious bacterial infection, 13 the author concluded that perceived fevers are unreliable and suggested that a history of tactile fever may be discounted in the otherwise normal infant who is documented to be afebrile in the ED. However, in that study, parents were not asked whether they had used a thermometer before bringing their infant to medical attention; it is possible that a documented temperature at home may have biased the parent's interpretation of the infant's temperature at the time of the study. In addition, the approach to the infant with a documented temperature obtained at home may be more straightforward than for the infant whose parents did not use a thermometer before coming to the ED.
14 For these reasons, we reanalyzed our data after excluding those infants whose parents had used a thermometer at home.
Before the elimination analysis, we found that parental palpation agreed with thermometer measurements for most infants (17/21) with fever. However, palpation overestimated fever, and when using this method, parents in our study mistakenly reported 12 afebrile infants as having fever. After eliminating from the analysis infants whose parents had used a thermometer before coming to the ED, we found that parents had an even greater tendency to overestimate the presence of fever. In this smaller cohort of infants, parental palpation identified 12 infants as having a fever, yet only 4 of them were febrile when tested by thermometer. Our results do suggest, however, that parental palpation may be helpful in identifying those infants who are afebrile. In the group of infants whose parents had not used a thermometer at home, parental palpation correctly identified as afebrile nearly all infants with a documented temperature below 38-C.
Limitations of our study include having recruited study subjects from an urban ED. It is not known whether the results can be extrapolated to other practice types or geographic settings. Larger studies might help determine whether parental palpation of specific body sites, or multiple sites, increases the accuracy of this practice in young infants.
Expert opinion exists regarding the infant who is documented to be febrile before coming to medical attention. According to Baraff, 14 BA recent documented fever at home should be considered the same as a fever in the ED and result in similar management.[ However, parental palpation is an unreliable fever assessment tool in infants younger than 3 months. Our results support those of Callanan 1 in finding that palpation, although identifying a proportion of febrile infants, also overestimates the presence of fever; our study found this effect was even more pronounced for the subset of infants whose parents did not use a thermometer at home. Relying solely on a history of tactile fever to initiate an extensive workup of afebrile and well-appearing infants in the ED could result in unnecessary sepsis evaluations, some of which may have unintended negative consequences. 9 In conclusion, pediatricians need to be aware that many parents will use palpation to assess for fever in young infants. To prevent the diagnostic confusion presented by a history of palpated fever, pediatricians' anticipatory guidance should focus not only on the importance of bringing an infant with fever to medical attention, but also on the appropriate means of fever determination. Parents should be instructed to obtain and use a rectal thermometer at home when assessing for fever in the infant and to confirm tactile fever with rectal thermometry.
